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Introduction 
Reviewers 
Rob Payne, Evonik Degussa Corporation 
Brian Kerr, USDA/ARS/SOMMRU 
Proper diet formulation involves having accurate knowledge of the nutrient requirements of the pig and 
information about the energy and nutrient composition of available feed ingredients. In addition, it is 
important to realize that some feed ingredients possess inherent factors that will decrease pig growth and 
reproductive performance and/or impact carcass composition and quality if fed in excess. 
Objectives 
• To present the energy and nutrient composition of feed ingredients 
• To provide upper limits of usage for feed ingredients 
Explanations 
Individual ingredients can vary widely in composition because of the variation in species or variety, stor-
age conditions, climate, soil moisture, agronomic differences and manufacturing practices. Variations in 
chemical analytical procedures can also affect the values obtained. Therefore, the values listed in this pub-
lication should be used as a guide in formulating diets. Otherwise, rely on ingred ient analyses as neces-
sary prior to diet formulation. 
Photo courtesy of National Pork Board 
Most of the tabular information contained herein was obtained 
from the NRC (1998). Information published since the NRC 
(1998) was also included. An attempt was made to include 
analytical results of feed ingredients obtained from contempo-
rary crop cultivars, newer processing techniques, and improved 
analytical procedures. 
Net energy 
The net energy (NE) value for approximately 40% of the ingre-
dients in Table 1 was obtained from EvaPig (2008); for other 
ingredients, net energy was calculated from one of the follow-
ing equations where ME = metabolizable energy, EE = ether 
extract, ST= starch, CP = crude protein, CF = crude fiber and 
ADF = acid detergent fiber. Equation NE, was used when values 
for EE, ST, CP and ADF were known or could be reasonably 
estimated. When ADF was not avai lable, equation NE
2 
was used 
to estimate NE. 
~ U.S.PorkCenter~ 
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NE, = 0.726 x ME+ 1.33 x EE + 0.39 x ST - 0.62 x CP - 0.83 x ADF (R2 = 0.97; Noblet et al., 1994) 
NE
2 
= 0.730 x ME+ 1.31 x EE+ 0.37 x ST - 0.67 x CP - 0.97 x CF (R2 = 0.97; Noblet et al., 1994) 
The net energy value for fats and oils (Table 4) was calculated by multiplying ME by 0.90, the estimated 
efficiency with which fat is converted from ME to NE (INRA, 2004). 
Iodine value and iodine product 
Due to carcass fat quality concerns when feeding high levels of dietary unsaturated fat, both iodine value 
(IV) and iodine value product (IVP) are listed for each ingredient. The iodine value for each ingredient 
reflects the fat saturation level of each ingredient. A lower iodine value indicates a higher degree of fat 
saturation in the ingredient. Iodine value product is the value assigned to each ingredient that accounts 
for its IV and percentage fat it contains. Once calculated, IVP can be used to help predict the carcass fat 
IV of pigs fed those diets. Iodine values for available ingredients were obtained from the NRC (1998). For 
ingredients not listed in the NRC (1998), fatty acid profiles were obtained from cited references from which 
iodine values were calculated using the following equation: 
IV= [C16:1] x 0.95 + [C18:1] x 0.86 + [C18:2] x 1.732 + [C18:3] x 2.616 + [C20:1] x 0.785 + [C22:1) x 0.723, 
where the brackets indicate concentration (percentage) of the fatty acid (AOCS, 1998). 
Iodine value product for each ingredient was calculated using the following equation: 
IVP = IV of the ingredient oil x % oil in the ingredient x 0.10 (Chris-
tensen, 1962). 
Ingredient usage rate 
The upper limits of usage presented in this factsheet represent 
conservative estimates of the extent ingredients can be included in 
swine diets balanced for energy, amino acids, minerals and vitamins 
and not negatively impact growth and reproductive performance 
and/or carcass composition. We acknowledge that establishing up-
per limits of usage is greatly dependent on individual risk tolerance. 
Also, situations exist were it is economically justified to increase 
the inclusion rate of an ingredient even if performance is negatively 
impacted. 
In general, factors such as palatability, risk of gastrointestinal dis-
turbance, unspecified loss of performance, appetite impairment and 
others that are involved in affecting growth and reproductive perfor-
mance and/or carcass composition were considered in establishing 
the upper limits of usage indicated in this factsheet. 
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~I 1 Chemical composition of feed ingredients for swine (as-fed basis).• ~be~-.:.:.:..-----,---::----r-=-:-----:""T--::-.;;._-,---:-:--,:~:--,r--::--:-:---r--:-:-..:......._-,-----,---.----.---~---.----1 








(ngre Matter ible t abo- Energy protein deter- t ral fiber (%) 
(%) energy lizable (kcal/ (%) gent deter- (%) 
(kcal/ energy lb) fiber gent 
lb) (kcal/ (% ) fiber 







92 830 750 398 17.0 30.2 41.2 24.0 0 2.6 0.35 100 26.0 
drated 














grains -high prote in 
Germ 
Gluten feed 
Gluten m eal, 60% 
CP 
Grain, yellow dent 
Grain, high nutrient 




Fish meal, menhaden 
Flax (linseed) meal, 
sol. extr. 
Lactose 
Meat and bone meal 




91 1787 1682 
89 1383 1322 
91 1300 1134 
92 1996 1900 
92 1043 886 
93 1529 1338 
91 2066 1809 
90 1309 1200 
88 1649 1552 
90 1997 1876 
91 1665 1618 
90 1356 11 84 
90 1920 1741 
89 1602 1555 
87 1580 1662 
87 1697 1629 
88 1697 1629 
90 1522 1459 
2380 2285 
92 1710 1527 
90 1388 1229 
96 1602 1561 
96 1432 1249 
96 1507 1328 
90 1370 1340 
1349 10.8 1.3 2.0 
1034 11.3 6.2 18.0 
671 8.6 24.3 42.4 




687 35.6 17.2 21.2 
1076 27.4 12.2 30.5 
1252 41.8 8.7 16.4 
1259 14.8 5.6 20.4 
740 21.5 10.7 33.3 
11 22 60.2 4.6 8.7 
1203 8.3 2.8 9.6 
1273 9.2 2.3 6.3 
1291 8.4 2.9 
1286 9.2 2.8 
1104 10.3 8.1 28.5 
1696 47.0 0 
994 62.3 
793 33.6 15.0 23.9 
1447 0.3 
798 52.8 5.6 32.5 
842 56.4 8.3 31.6 
1004 11.1 13.8 15.8 
~ U.5.PorkCenter~ 
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1.2 53.7 11.3 5.70 125 141.3 
5.0 52.2 1.9 0.88 125 23.8 
18.2 0 0.8 0.04 0.1 
0.5 0 1.5 44 7.0 
1.0 0 1.6 44 7.0 
1.0 0 1.3 0. 17 44 6.0 
0.2 0 2.0 44 8.0 
11.1 0 3 .5 0.42 118 41.3 
7.7 7.3 9.9 2.15 125 123.8 
7.2 11.2 3.4 125 42.5 
6.2 23.6 17.5 125 218.8 
6.8 18.0 3.0 1.43 125 37.5 
1.1 17.2 2.9 1.17 125 36.3 
2.3 64.1 3.9 1.92 125 48.8 
2.3 58.0 4.5 125 56.3 
2.0 60.3 6.0 125 75.0 
2.2 64.1 4.4 125 55.0 
5.0 36.0 6.7 2.97 125 83.8 
0 28 71 198.8 
0 .9 0 9.4 0.12 110 103.4 
9.8 0 1.8 0.36 169 30.4 
2.4 0 10.1 0.72 70 76.3 
2.3 0 11.2 0.80 70 84.0 
6.1 52.8 3.5 1.92 135 47.3 
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Table 1. Chemical composition of feed ingredients for swine (as-fed basis).• (continued) --
Ingredient Dry Digest- M e- Net Crude Acid Neu- Crude Starch Crude Lin- Iodine -:--
Matter ib le tabo- Energy protein deter- tral fiber (%) fat oleic value 
Iodine 
(%) energy lizable (kcal/ (%) gent deter- (%) (%) acid Value 
(kcal/ energy lb) fiber gent (%) Prod. 
lb) (kcal/ (%) fiber Uct 
lb) (%) 
Molasses -
Beet 76 1093 1060 716 11.0 --- --- 0 0 0.2 --- 1 -0 
Cane 74 1044 1011 697 4.0 --- --- 0 0 1.1 --- 1 -0.1 
Oats ~ 
Grain 89 1256 1232 861 11.5 13.5 27.0 10.7 36.2 4.7 1.62 106 49.8 
Groat 90 1674 1575 1218 13.9 4.6 11.6 2.5 52.6 6.2 2.40 106 65.7-
Peas 88 1580 1500 1082 22.0 8.2 13.7 5.5 44.6 1.2 0.47 135 16.2 
-
Rye 88 1483 1390 1070 11.8 4.6 12.3 2.2 53.8 1.6 0.76 131 21.0 
Skim mi lk, dri ed 96 1809 1689 1232 34.6 --- --- 0.2 0 0.9 0.01 27 2.4 
Sorghum, grain 
89 1536 1518 1187 9.2 8.3 18.0 2.2 64.1 2.9 1.13 116 33.6 (milo ) 
Soybean 
Hulls 89 908 848 453 12.0 40.4 56.4 34.2 0.9 2.2 0.16 130 28.6 
Meal, dehulled, 
90 1672 1536 907 47.5 5.4 8.9 3.4 0.8 3.0 0.60 130 39.0 47.5% CP 
Meal, dehulled, 
90 1651 1517 894 46.5 6.4 10.2 4.4 0.8 3.0 0.59 130 39.0 46.5% CP 
Meal, 44% CP 89 1586 1445 881 44.0 9.4 13.3 7.3 0.8 1.5 0.69 130 19.5 
Meal, enzymatically 
92 --- -·- --- 54.4 --- --- 3.8 0.8 1.1 --- 130 14.3 treated 
Meal, fermented 91 1620 1520 938 53.7 --- --- 3.3 0.8 0.8 --- 130 10.4 
Protein concentrate 90 1860 1591 969 64.0 --- --- 3.5 0 3.0 ··- 130 39.0 
Protein isolate 92 1882 1618 922 85.8 --- --- 0.4 0 0.6 --- 130 7.8 
Seeds, heat pro-
90 1878 1677 11 62 35.2 8.0 13.9 5.2 0.4 18.0 9.13 130 234.0 
cessed 
Sunflower meal, 42% 
93 1288 1243 732 42.2 18.4 27.8 15.8 0 2.9 1.07 120 34.8 
CP 
Triticale 90 1506 1445 11 22 12.5 3.2 12.7 4.0 59.9 1.8 0.71 87 15.7 
Wheat 
Bran 89 1098 1034 679 15.7 11.9 42.1 10.0 19.8 4.0 1.80 83 33.2 
Grain, hard red 
88 1526 1459 1114 13.5 3.7 13.5 2.6 55.5 2.0 0.93 83 16.6 winter 
Middlings, <9.5% 
89 1395 1375 993 15.9 9.2 35.6 7.8 27.7 4.2 1.74 83 34.9 fiber 
Whey 
Dried 96 1513 1450 1299 12.1 --- --- ··- 0 0.9 0.01 27 2.4 
Permeate 96 1558 1500 1080 3.8 0 --- --- 0 0.2 --- 27 0.5 
Prote in concentrate, 
94 2250 1978 1290 78.2 0 --- --- 0 12.8 --- 27 35.0 
78%CP -
•Dashes indicate no data were ava ilable. 
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...-"j"."z. Amino acid composition of feed ingredients for swine (as-fed basis). Percent standardized ilea I digestibility (SID) of amino acids for 
Ta~ 8
8 
shown in parenthesis• 
sW1"1°:.'.:::.::;_:..:,_ _:_-,---,---,---,---.---.---.---.---,---,---,---,---,---,---~ 
~ient Dry Crude Lysine Threo- Me- Cys- Trypto- lso- Valine Argi- His- Leu- Phe- Tyro-
1ogre Matter pro- (%) nine thio- teine phan leu- (%) nine tidine cine nyl- sine 
~a meal, dehy-
drated 
~ rY waste, dehy-
drated --BarleY, two row 
-;et pulp 
~ cells, spray-dried 
~ Meal, flash-dried 









grains -high protein 
Germ 
Gluten feed 
Gluten m eal, 60% 
CP 
Grain, yellow dent 
Grain, high nutrient 
Grain, high oil 
Grain, low -phytate 
Hominy feed 
Egg, spray-dried 
Fish meal, m enhaden 
Flax (linseed) m eal, 
sol. extr. 
~ actose 
Meat and bone m eal 
(~4.0% P) 
Meat mea l 
~4% P) 
Millet, prose 
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Table 2. Amino acid composition of feed ingredients for swine (as-fed basis). Percent standardized ileal digestibility (SID) of amin • ~ 
swine shown in parenthesis' (continued) 
0 
acids for 
Ing redient Dry Crude Lysine Three- Me- Cys- Trypto- Isa- Valine Argi- His- Leu- Phe- - r:--
M atter pro- (%) nine thio- t eine phan leu- (%) nine tidine cine nyl-
Tyro. 
(%) tein (%) nine (%) (%) cine (%) (%) (%) sine 




Molasses --Beet 76 11.0 0.16 0.07 0.02 0.07 0.08 0.28 0.19 0.08 0.06 0.29 0,05 r--




74 4.0 0.01 0.06 0.02 0.04 0.01 0.03 0.12 0.02 0.01 0.05 0.Q2 Qos 




0.40 0.44 0.22 0.36 0.14 0.48 0.66 0.87 0.31 0.92 0.65 04, (76) (71) (84) (75) (78) (80) (79) (89) (85) (83) (86) (82) 
Groat 0.48 0.44 0.20 0.22 0.18 0.55 0.72 0.85 0.24 0.98 0.66 -90 13.9 o.s, (79) (80) (86) (85) (82) (83) (81) (86) (82) (83) (84) (84) 
Peas 
88 22.0 
1.60 0.90 0.24 0.26 0.19 0.95 1.05 1.85 0.55 1.65 1.05 0.75 
(88) (78) (80) (73) (75) (83) (80) (92) (88) (85) (86) (85) 
Rye 0.38 0.32 0.17 0.19 0.12 0.37 0.51 0.50 0.24 0.64 0.50 0.26 
-
88 11.8 (73) (73) (81) (83) (75) (77) (75) (79) (78) (79) (82) (76) 
Skim milk, dried 
96 34.6 
2.86 1.62 0.92 0.30 0.51 1.87 2.33 1.24 1.05 3.67 1.78 1.87 
(93) (92) (96) (89) (97) (88) (91) (92) (96) (97) (98) (97) 
Sorghum, grain 
88 9.2 
0.22 0.31 0.17 0.17 0.10 0.37 0.46 0.38 0.23 1.21 0.49 0.35 




0.71 0.43 0.14 0.19 0.14 0.44 0.51 0.59 0.28 0.74 0.45 0.36 
(59) (58) (68) (63) (63) (60) (58) (77) (58) (61) (68) (64) 
Meal, dehulled, 
90 47.5 
3.02 1.85 0.67 0.74 0.65 2.16 2.27 3.48 1.28 3.66 2.39 1.82 
47.5% CP (90) (87) (91) (87) (90) (89) (88) (94) (91) (89) (89) (90) 
Meal, dehulled, 
90 46.5 
2.96 1.81 0.66 0.72 0.64 2.11 2.22 3.40 1.25 3.58 2.34 1.78 
46.5% CP (89) (86) (90) (86) (89) (88) (87) (94) (90) (88) (88) (89) 
Meal, 44% CP 
89 44.0 
2.83 1.73 0.61 0.70 0.61 1.99 2.06 3.23 1.17 3.42 2.18 1.69 
(89) (85) (91) (84) (87) (88) (86) (93) (90) (88) (88) (90) 
Meal, enzymati-
92 54.4 
3.06 2.02 0.71 0.76 0.69 2.31 2.40 3.75 1.35 3.98 2.74 2.03 
cally treated (88) (86) (92) (85) (88) (90) (90) (98) (89) (89) (92) (92) 
Meal, fermented 
91 53.7 
3.11 1.98 0.76 0.77 0.67 2.48 2.69 3.50 1.30 4.09 2.71 1.97 
(77) (79) (88) (70) (84) (86) (84) (94) (84) (85) (87) (88) 
Protein concentrate 4.20 2.80 0.90 1.00 0.90 3.30 3.40 5.79 1.80 5.30 3.40 2.50 
90 64.0 
(95) (94) (94) (94) (93) (94) (93) (99) (97) (95) (97) (96) 
Protein isolate 5.26 3.17 1.01 1.19 1.08 4.25 4.21 6.87 2.25 6.64 4.34 3.10 
92 85.8 (91) (85) (92) (82) (88) (90) (89) (99) (91) (89) (92) (91) 
Seeds, heat pro- 2.22 1.41 0.53 0.55 0.48 1.61 1.68 2.60 0.96 2.75 1.83 1.32 
cessed 
90 35.2 (93) (86) (92) (85) (89) (90) (89) (97) (92) (90) (91) (91) 
Sunflower meal, 1.20 1.33 0.82 0.66 0.44 1.44 1.74 2.93 0.92 2.31 1.66 1.03 
42% CP 93 42.2 (90) (84) (90) (81) (84) (84) (82) (93) (85) (85) (86) (88) 
Tritica le 0.39 0.36 0.20 0.26 0.14 0.39 0.51 0.57 0.26 0.76 0.49 0.32 
90 12.5 (81) (76) (89) (87) (88) (84) (84) (88) (84) (86) (85) (83) _ 
Wheat 
Bran 0.64 0.52 0.25 0.33 0.22 0.49 0.72 1.07 0.44 0.98 0.62 0.43 89 15.7 
(71) (70) (79) (77) (74) (76) (75) (87) (82) (78) (81) (80) 
Grain, hard red 0.34 0.37 0.20 0.29 0.15 0.41 0.54 0.60 0.32 0.86 0.60 0.38 
winter 
88 13.5 
(81) (83) (89) (91) (88) (89) (86) (88) (90) (90) (91) 
(90) -




(89) (88) (93) (91) (91) (92) (90) (95) (94) (93) (95) 
(92) -
Whey -
Dried 0.90 0.72 0.17 0.25 0.18 0.62 0.60 0.26 0.23 1.08 0.36 
0.25 
96 12.1 (87) (79) (81) (85) (79) (83) (77) (48) (89) (87) (83) 
(77) 
:-
Permeate 0.18 0.14 0.03 0.04 0.03 0.17 0.13 0.06 0.05 0.22 0.06 ... (---) 
96 3.8 
( ···) (···) (···) (···) (···) (···) (···) (···) (···) (···) (···l --Protein concen- 7.33 5.21 1.65 1.75 1.72 5.07 4.75 1.96 1.58 8.49 2.69 2.44 
trate, 78%CP 
94 78.2 (96) (88) (94) (85) (102) (94) (93) (95) (91) (95) (90) 
(86) 
•Dashes indicate no data w ere available. 
228 
~ Chemical composition of manufactured amino acids sources for swine (as-fed basis).• 
fab e · . 
~cid Source Dry Digest- Metabo- Net Crude Lysine Threo- Methi- Trypto- lsoleu- Valine 
All11110 Matter ible lizable energy protein (%) nine onine phan cine (%) 
(%) energy energy (kcal/ (%) (%) (%) (%) (%) 
(%) (kcal/lb) lb) 
,,,,,--::_. l-isoleu- 99 2926 2781 2146 65.4 98 
1so1euc1ne 
cine 
..--:-- l- lysine 99.5 2175 1979 1533 95.4 78.8 
Lysine 
HCI 
Lysine, 55.0 --- 1333 --- 59.9 50.0 
liquid 
Lysine, --- --- --- --- --- 60.0 
liquid 
Lysine, 95.0 2023 1925 1435 75.0 50.7 0.4 0.2 0.14 0.4 0.7 
sulfate 
.-- . . Dl-methio- 99.5 2566 2436 1881 58.4 99.0 Methionine 
nine 
MHA 88.0 2273 2153 1664 --- 88 
n,reonine L-threo- 99.5 1870 1718 1338 73.1 99.0 
nine 
Tryptophan l-trypto- 99.5 2990 2806 2175 85.3 98.5 
phan 
Valine L-valine 98.5 2644 2486 --- 72.1 96.5 
•Dashes ind icate no data were available. 
Table 4. Chemical composition of fats, oils and crude glycerol for swine (as-fed basis).• 
Ingredient Dry Digestible Metabo- Net Usatu- Iodine Iodine Total I Total I N-3 
Matter energy lizable energy rated: value value N-6 
(%) (kcal/lb) energy (kcal/lb) saturated product 
(kcal/lb) fatty acid 
ratio 
Animal fats 
Beef tallow 99 3636 3491 3142 0.92 44 440 3.1 0.6 
Choice 
99 3768 3616 3254 1.45 60 600 11 .6 0.4 
white grease 
Poultry fat 99 3873 3718 3346 2.20 78 780 19.5 1.0 
Glycerol, 
crude (86.96% 91 1520 1458 --- --- --- --- --- ---
glycerol) 
Fish oils 
_ Herring 99 3945 3786 3407 3.39 --- --- 1.4 17.8 
_Menhaden 99 3852 3698 3328 2.00 --- --- 1.5 25.1 
Vegetable oi ls 
.Sanola 100 3982 3823 3441 12.46 118 1180 20.3 9.3 
Corn -- 100 3980 3820 3438 6.53 125 1250 58.0 0.7 
Restaurant 
98 3886 3730 3357 2.34 75 750 17.5 1.9 J!."ease 
~bean 100 3977 3818 3436 5.64 130 1300 51.0 6.8 
I 
Dashes indicate no data w ere available. 
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t b le 5. Mineral composition of feed ingredients for swine (as-fed basis). Percent bio-availablity and apparent digestibility of Phos h 
f:r swine shown in parenthesis, respectively• P orus 
Ingredient Dry Cal- Phospho- So- Chlo- Cop- Iodine Iron Man- Sele- Zinc Mag- Potas- -=--Matter cium rus (%) dium rine per (ppm) (ppm) ga- nium (ppm) ne- sium Sulfur (%) (%) (%) (%) (ppm) nese (ppm) sium (%) (%) 
(ppm) (%) 
Alfalfa meal, dehy- 92 1.53 0.26 0.09 0.47 10 0.15 333 32 0.34 24 0.23 -drated (100, 20) 2.30 0.29 
Bakery waste, dehy- 91 0.13 
0.25 
1.14 1.48 5 28 65 15 0.24 -(36, ---) --- --- 0.39 0.02 drated 
Barley, two row 0.35 -89 0.06 (30, 41 ") 0.04 0.12 7 0.04 78 18 0.19 25 0.14 0.45 0.15 
Beet pulp 0.10 91 0.70 
(20, 20) 0.20 0.10 11 2 411 46 0.09 12 -0.22 0.61 0,31 
Blood -
Cells, spray-dried 0.34 -92 0.02 
(92, 80) 0.55 0.61 3 --- 2618 0.4 1.0 16 0.02 0.80 0.49 
Meal, flash-dried 92 0.21 0.21 0.29 0.38 6 0.34 2341 10 0.58 16 0.21 0.14 (92, 80) 0,45 
Meal, spray-dried 93 0.41 0.30 0.44 0.25 8 0.34 2919 6 0.58 30 0.11 0.15 (92, 80) 0.47 
Plasma protein, 91 0.15 
1.48 
2.76 1.19 18 (92, 80) spray-dried 
--- 77 2.5 1.6 13 0.03 O.Q2 1.02 
Canela meal 90 0.63 
1.01 
0.07 0.11 6 0.09 142 49 1.10 69 0.51 1.22 (16, 32) 0.85 
Corn 
Distil lers dried 0.69 
0.39 grains w/so lubles 88 0.06 (76, 59) 0.21 0.20 5 0.03 105 14 85 0.29 0.82 0.41 
(DOGS) 
Distillers dried 0.38 
grains -high 90 0.02 (76, 60) --- --- --- --- --- --- --- --- --- --- ---
protein 
Germ 91 0.02 
1.20 
---(33, 29) --- --- --- --- --- --- --- --- -·- -·· 
Gluten feed 90 0.22 0.83 0.15 0.22 48 0.07 460 24 0.27 70 0.33 0.98 0.22 (59, 22) 
Gluten meal, 60% 90 0.05 0.44 0.02 0.06 26 282 4 1.0 33 0.08 0.18 0.43 (15, 19) ---CP 
Grain, yellow dent 
89 0.03 
0.28 
0.02 0.05 3 (14, 28) 0.09 29 7 0.07 18 0.12 0.33 0.13 
Grain, high nutri- 87 0.04 
0.26 
--- 0.11 0.32 ··---- --- --- --- --- --- ---ent (35, 40) 
Grain, high oil 87 0.01 0.26 --- --- -·-(32, 40) --- --- --- --- --- --- --- ---
Grain, low-phytate 88 0.03 
0.28 
--- 0.10 0.28 ---(66, 55) --- --- --- --- --- --- ---
Hominy feed 90 0.05 
0.43 
0.08 0.07 13 67 15 0.10 30 0.24 0.61 0.03 (14, 21) ---
Egg, spray-dried 0.21 
0.67 
--- ------ (50, ---) --- --- --- --- --- --- --- --- ---
Fish meal, men- 92 5.21 
3.04 
0.40 0.55 11 1.09 440 37 2.10 147 0.1 6 0.70 0.45 
haden (93, 77) 
Flax (l inseed) meal, 90 0.39 
sol. extr. 
0.83 
0.13 0.06 22 (---, 32) 0.90 270 41 0.63 66 0.54 1.26 0.39 
96 --- --- --- --- --- --- --- --- --- --- --- --- ---Lactose 
Meat and bone 4.63 
0.31 0.65 0.38 meal 96 9.87 (90, 75) 0.69 0.65 11 1.31 606 17 0.38 0.41 
(<? 4.0% P) 
Meat meal 96 6.60 
3.17 
0.80 0.97 10 440 10 0.37 94 0.35 0.57 0.45 (90, 75) ---(<4% P) 
Millet, prose 90 0.03 
0.31 
0.04 O.Q3 26 (32, ---) --- 71 30 0.70 18 0.16 0.43 0.14 -
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Mineral composition of feed ingredients for swine (as-fed basis). Percent bio-availablity and apparent digestibility of phosphorus 
fable .' e show n in parenthesis, respectively• (continued} 
tor sw1n•_<:_;::,:.:~--+----,----,----r----r----.----.----,r---.----.-----.----.----,r---.-----l 
~ Dry Cal- Phospho- So- Chlo- Cop- Iodine Iron Man- Sele- Zinc Mag- Potas- Sulfur 
1ngre Matter cium rus (%) dium rine per (ppm) (ppm) ga- nium (ppm) ne- sium (%) 
(%) (%) (%) (%) (ppm) nese (ppm) sium (%) 
(ppm) (%) 
~,_':e:::,s _ _ _ -j-- --i-----t-----+- ----t-- -i-----t--- ---t- --+- ----t-- -t----t------t----+---i 
;_.--- 6 0 10 °·02 see! 7 · (33, 20) 
----cane 74 0.74 0.06 (33, 20) 
0.68 0.45 13 
0.24 1.59 29 
1.1 117 29 17 0.05 3.92 
188 59 13 0.33 3.74 
---oats -----+---+- --J- ----t------t----+-----t---t---- +---+---+-- -J---t----+-----1 -----: 0.31 
(22, 32) Grain -Groat 
Peas 
Rye 













































































































































0.09 85 43 0.30 38 0.16 0.42 0.21 
49 32 0.09 26 0.11 0.38 0.20 
0.26 65 23 0.38 23 0.12 1.02 0.20 
0.08 60 58 0.38 31 0.1 2 0.48 0.15 
0.82 8 2 0.12 42 0.12 1.60 0.32 
0.02 45 15 0.20 15 0.15 0.35 0.08 
580 22 0.21 40 0.22 1.20 0.13 
0.15 176 36 0.27 55 0.30 2. 14 0.44 
0.1 5 187 36 0.27 55 0.30 2.14 0.44 
202 29 0.32 50 0.27 1.96 0.43 
142 21 39 0.18 1.20 0.36 
110 47 30 0.32 2.20 0.54 
137 5 0.14 34 0.08 0.27 0.71 
0.09 80 30 0.11 39 0.28 1.70 0.30 
0.09 200 35 0.32 98 0.75 1.27 0.38 
0.09 31 43 32 0.10 0.46 0.15 
0.06 170 113 0.51 100 0.52 1.26 0.22 
0.09 39 34 0.33 40 0.13 0.49 0.15 
0.11 84 100 0.72 92 0.41 1.06 0.17 
130 3 0.12 10 0.13 1.96 0.72 
36 0.26 1.1 0.15 2.10 0.27 
:Dashes indicate no data were available. 
Assumes the ingredient is not heated or cooked; if the ingredient is heat-t reated, the digestibility coefficient shown will be reduced by the following 
Percentage units due to the inactivation of endogenous phytase (barley, 9; rye, 20; t ritica le, 1B; w heat bran, 25; wheat, 15; w heat m idds, 25). 
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Table 6. Mineral concentrations in macro mineral sources for swine (as-fed basis)•. Percent bio-availablity and appare .........., 
total tract digestibility of phosphorus for swine shown in parenthesis, respectively• nt 
Mineral ele- Source Dry Cal- Phospho- So- Chlo- Iron Man- Zinc Mag- Potas- ---ment Mat- cium rus (%)' dium ride (ppm) ganese (ppm) nesium sium Sulfur 
ter (%)b (%) (%) (ppm) (%) (%) 
(%) 
(%) 
Calcium Calcium ch lo ride, 
27 -di hydrate --- --- ... ... ... --- ... ... ·-- ... 
Limestone (mini- -0.02 mum 95% ca lcium 99 38.0 (---, ---) 0.08 0.02 600 200 18 1.61 0.08 o.oa carbonate) 
Oyster shell 99 37.6 ··- 0 .21 0.01 2840 133 ... 0.30 0.10 -... 




0.04 ... 850 300 126 0.30 0.20 2.40 
Dica/cium phos-
96 
20 to 18.50 




0.20 7500 100 220 0.90 phosphate (100, 81 I --- 0.16 o.ao 
Calcium sulfate, 












0.20 3500 0.80 (50, ---) 
... --- --- --- ... 
Soft rock phos-
100 16.09 9.05 0.10 19200 1000 0.38 phate (40, ---) 
... ... --- . .. 
Magnesium Magnesium car-
81 0.02 --- --- ... ... 100 --- 30.20 .. . bonate . .. 
Magnesium oxide 100 1.69 ··- ··- --- 10600 --- ··- 55.00 0,02 0.10 
Magnesium sul-
49 0.02 ... --- 0.01 ... ... --- 9.60 ... 13.04 fate, heptahydrate 
Potassium Potassium chlo-
100 0.05 1.00 46.93 600 10 0.23 51.37 0.32 ride 
--- ··-
Potassium sulfate ... 0.15 . .. 0.09 1.50 700 10 --- 0.60 43.04 17.64 
Sodium Sodium carbonate ... ... --- 43.30 --- --- --- ··- . .. --- ··-
Sodium bicarbon-
0.01 27.00 0.01 ... ate 
... --- --- --- --· --- ··-
Sodium and Sodium chloride 
0.30 39.50 59.00 100 0.005 0.20 chloride 
... --- --- --- ... 
Sodium and Disodium phos-
100 21.15 31.04 ... phosphorus phate --- (100, ---) --- --- ... ··- ... ... 
Monosodium 
87 0 .09 
24.94 
18.65 0.02 10 0.01 0.01 ... phosphate (100, 92) --- ··-
Sodium and Sodium sulfate, 
13.80 9.70 --- --- --- --- --- --- ... --- ---sulfur decahydrate -
•These mineral supplements are not chemically pure compounds, and the composition may vary substantially among sources. The sup· 
plier's analysis should be used if it is available. For example, feed-grade dicalcium phosphate contains some monocalcium phosphate 
and feed-grade monocalcium phosphate conta ins some dicalcium phosphate. Dashes indicate that no data were available. Most common 
sources are in bold-italic. 
"Estimates indicate 90 to 100% relative bioavai lability of calcium in most sources of monocalcium phosphate, dicalcium phosphate, trical· 
cium phosphate, def luorinated phosphate, ca lcium carbonate, ca lcium sulfate, and calcitic limestone. The ca lcium in high-magnesium 
limestone or dolomtic limestone is less bioavailable (50 to 80%). 
' Bioavai lability estimates are generally expressed as a percentage of monosodium phosphate or monoca lcium phosphate. 
"Iron in defluorinated phosphate is about 65% as avai lable as the iron in ferrous sulfate. 
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Sulfate (pentahydrate) 25.2 
Amino acid chelate Variable 
Amino acid complex Variable 
Acetate 32.1 
Carbonate 50 to 55 
Chloride, tribasic 58 
Lysine Variable 
Oxide 75.0 
Polysaccharide complex Variable 
Proteinate Variable 






Amino acid chelate 








Amino acid chelate 









































60 to 100 
100 
94 to 124 
o to 10 
---









40 to 100 








30 to 100 
100 
35 to 95 
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Table 7. Mineral concentrations in micro or trace mineral sources for swine• (continued) -
Mineral element Source Concentration of element, % Relative bioavailability, o/:;-
Selenium Sodium selenite 45 100 -
Proteinate (methionine) Variable 102 -
Sodium selenate 21.4 100 -
Yeast Variable 108 -
Zinc Sulfate (monohydrate) 35.5 100 -
Amino acid chelate Variable --- -
Amino acid complex Variable ---
Carbonate 56 100 
Chloride 48 100 -
Methionine Variable 95 to 100 
Polysaccharide complex Variable ---
Oxide 72 50 to 80 
Proteinate Variable 100 
Sulfate (heptahydrate) 22.3 100 
Tetra basic ch loride 58 ---
•Most common sources are in bold-1tal1c; dashes indicate no data were available 
bin research a frequently used mineral source is often assumed to be 100% bioavailable and other forms are compared 
based on amount that accumulates in body tissues. The mineral source listed first w it hin each category was generally 
the standard w ith which the other sources were compared to determine relative bioavailabi lity . 
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~es. Vitamin composition of feed ingredients for swine (as-fed basis).• 
~ient Dry Vita- Vita- Vita- Vita- Ribo- Niacin Panto-
ingr Mat- min min D min E min K favin (mg/ thenic 
Alfalfa meal, dehy-
drated -Bakery waste, 
dehydrated 
aarleY, two row 
~tpulp 
-Cells, spray-dried 
~ Meal, flash-dried 
-Meal, spray-dried 












Gluten meal, 60% 
CP 
Grain, yellow dent 
Grain, high nutri-
ent 







Flax (linseed) meal, 
sol. extr. 
Lactose 






ter A (IU/ (IU/ (IU/ (IU/ (mg/ lb) acid 
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Table 8. Vitamin composition of feed ingredients for swine (as-fed basis).• (continued) ---
Ingredient Dry Vita- Vita- Vita- Vita- Ribo- Niacin Panto- Cho- Biotin Vita- Folic Pyri- n;;:-
Mat- min min D min E min K favin (mg/ thenic line (mg/ min acid dox-
ter A (IU/ (IU/ (IU/ (IUI (mg/ lb) acid (mg/ lb) B12 (mg/ ine 
rnin 
(%) lb) lb) lb) lb) lb) (mg/ lb) (mg/ lb) (mg/ 
(rngt 
lb) lb) lb) 
lb) 
Molasses -
Beet 76 ... ... . .. . .. . .. ... . .. . .. --. .. . .. ---
Cane 74 ... ... 0.91 13 13 . .. 0.24 . .. 0.04 1.4 -0.32 
Oats -
Grain 89 448 5.3 0.8 9 5.9 429 0.11 0 0.14 0.9 2.7-
Groat 90 ... . .. 0.7 6 6.1 517 0.09 0 0.23 0.5 2.9 
Peas 88 121 0.1 0.8 14 8.5 248 0.07 0 0.09 0.5 2.1 
Rye 88 ... 6.1 0.7 9 3.6 190 0.04 0 0.27 1.2 -1.6 
Skim milk, dried 96 ... 2.8 8.7 5 16.5 632 0.11 0.02 0.21 1.9 1.7 
Sorghum, grain 89 0.05 3.4 0.6 19 
(milo) 
5.6 303 0.12 0 0.08 2.4 1.4 
Soybean 
Hulls 89 ... . .. --- . .. ... . .. . .. ... . .. . .. ---
Meal, dehulled, 
90 24 1.6 1.4 10 
47.5% CP 
6.8 1239 0.12 0 0.62 2.9 1.5 
Meal, dehulled, 
90 24 1.6 1.4 10 
46.5% CP 
6.8 1239 0.1 2 0 0.62 2.9 1.5 
Meal, 44% CP 89 24 1.6 1.3 15 7.3 1267 0.12 0 0.62 2.7 2.0 
Meal, enzymat i- ... . .. ... --- . .. . .. . .. ... . .. . .. ---
ca lly t reated 
Meal, fermented 
Protein concen-
90 ... . .. --- ... . .. ... ... . .. . .. . .. ---
trate 
Protein isolate 92 ... ... 0.8 3 1.9 1 0.14 . .. 1.13 2.4 0.1 
Seeds, heat pro-
90 230 12.2 1.2 10 6.8 1046 0.11 0 1.63 4.9 5.0 
cessed 
Sunfl ower meal, 
90 ... 6.2 1.6 100 10.9 1429 0.66 0 0.52 6.2 1.6 
42% CP 
Tritica le 90 ... 1.1 0.2 8 3 210 ... --- 0.07 --- 1.4 
Wheat 
Bran 89 121 11.2 2.1 84 14.1 559 0.16 0 0.29 5.4 3.6 
Grain, hard red 
88 48 7.8 0.6 22 
winter 
4.5 353 0.05 0 0. 10 1.5 2.0 
M iddlings, <9.5% 
89 ... . .. 1.0 19 
fiber 
6.0 696 0.05 0 0.36 2.1 10.3 
Whey 
Dried 96 ... 0.2 12.3 5 21.3 826 0.12 0.01 0.39 1.8 1.9 
Permeate 96 ... --- ... ... . .. ---... --- . .. --- ---
Protein concen- 94 --- ---
trate, 78%CP 
... ... --- --- --- --- --- ... ... -
•Dashes indicate no data were avai lable. 
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Tab le 9. Vitamin concentration in manufactured vitamin sources for swine• 
-Vitamin Concentration/method of expression Source 
-Vitam in A 1 IU = 0.3 µg retinol or 0.344 µg vitamin A Vitamin A acetate (all-trans retinyl acetate) 
acetate or 1 USP unit 
1 IU = 0.55 µg vitamin A palmitate Vitamin A pa Im itate 
1 IU = 0.36 µg vitamin A propionate Vitamin A propionate 
Vitam in D 1 IU = 0.025 µg cholecalciferol or 1 USP unit Vitamin D3 (cholecalciferol) 
or 1 ICU 
Vitam in E 1 mg = IU dl-a-tocopheryl acetate dl-a-tocopheryl acetate (all rac) 
1 mg= 1.36 IU d-a-tocopheryl acetate d-a-tocopheryl acetate (RRR) 
1 mg= 1.11 IU dl-a-tocopherol dl-a -tocopherol (all rac) 
1 mg= 1.49 IU d-a-tocopherol d-a-tocopherol (RRR) 
Vitamin K 1 A nsbacher unit = 20 Dam units = 0.0008 mg Menadione sodium bisulfite (MSB) 
menadione Menadione nicotinamide bisulfite (MNB) 
Menadione dimethylpyrimidinol bisulfite (MPB) 
Riboflavin Commonly expressed as µg or mg Crystalline riboflavin 
Niacin Commonly expressed as µg or mg Niacinamide 
Nicotinic acid 
Pantothenic acid Commonly expressed as µg or m g d-calcium pantothenate 
di-calcium pantothenate 
di-calcium pantothenate - calcium chloride com-
plex 
Choline Commonly expressed as µg or mg Choline chloride 
Biotin Commonly expressed as µg or mg cl-biotin 
Vitamin 8 12 1µg cyanocobalamin or 1 USP unit or 11 ,000 Cyanocobalamin 
LLD (L. lactis Dorner) unit s 
Folic acid Commonly expressed as µg o r m g Folic acid 
Pyridoxine Commonly expressed as µg or m g Pyridoxine hydrochloride 
Thiamin Commonly expressed as µg o r mg Thiamin mononitrate 
Thiamin hydrochloride 
Vitam in C Common ly expressed as µg or mg l.:-ascorbic acid 
l.:-ascorbic acid phosphate 
L-ascorbic acid coated with ethyl cellulose 
•Most common sources are in bold-italic. 
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Table 10. Recommended upper limits of usage (% of the diet) for feed ingredients in swine diets. An * de- -
notes no nutritional limitations in a balanced diet•b 
Type of diet Nursery Nursery Grower Finisher Gestation Lactation 
Body weight, lb <25 25 to 45 45 to 130 130 to 315 -
A lfa lfa meal, dehydrated 0 5 10 15 25 0 
Bakery waste, dehydrated 15 25 * * * * 
Barley, two row (48 lb/bushel) * * * * * * 
-
Beet pulp 0 5 10 15 50 10 
Blood 
Cells, spray-dried 3 3 5 5 5 5 
Meal, flash-dried 3 3 5 5 5 5 
Meal, spray-dried 3 3 5 5 5 5 
Plasma protein, spray dried * * * * * * 
Canola meal 0 5 15 20 15 15 
Corn 
Disti llers dried grains w/solu bles (DOGS) 10 20 30 20 40 20 
Disti llers dried grains-high protein 10 20 20 20 30 15 
Germ 10 20 20 10 30 20 
Gluten feed 5 5 10 15 40 10 
Gluten meal, 60% CP 5 10 20 20 30 10 
Grain, yellow dent (>40 lb/bushel) * * * * * * 
Gra in, high nutrient * * * * * * 
Gra in, high oi l * * * 30 * * 
Grain, low-phytate * * * * * * 
Hominy feed 0 20 60 30 60 60 
Egg, spray-dried 10 * * * * * 
Fish meal, menhaden 15 20 6 0 6 6 
Flax (linseed) meal, sol. extr. 3 15 15 15 20 10 
Lactose * * 20 20 20 20 
Meat and bone meal, 50% CP 5 10 * * * * 
Meat meal, 55% CP 5 10 * * * * 
Millet, proso 40 40 * * * 40 
Molasses 
Beet 5 5 5 5 5 5 
Cane 5 5 5 5 5 5 
Oats 
Grain (38 lb/bushel) 15 30 35 40 * 10 
Groat * * * * * * 
Peas 15 30 40 50 15 25 
Rye (ergot free) 0 10 25 35 20 10 
Skim milk, dried * * * * * * 
Sorghum, grain (milo) (> 48 lb/bushel) * * * * * * 
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Table 10. Recommended upper limits of usage (% of the diet) for feed ingredients in swine diets. An * de-
notes no nutritional limitations in a balanced diet•b (continued) 
-Type of diet Nursery Nursery Grower Finisher Gestation Lactation 
Body weight, lb <25 25 to 45 45 to 130 130 to 315 
Soybean 
Hulls 5 5 10 10 25 5 
Meal, dehulled, 47.5% CP 15 * * * * * 
Meal, dehulled, 46.5% CP 15 * * * * * 
Meal, 44% CP 15 * * * * * 
Meal, enzymatically treated 15 * * * * * 
Meal, fermented 15 * * * * * 
Protein concentrate 20 * * * * * 
Protein iso late * * * * * * 
Seeds, heat processed 5 * * 15 * * 
Sunflower meal, 42% CP 0 5 * * * * 
Triticale (ergot free) 20 30 * * * 40 
Wheat 
Bran 0 5 10 20 30 10 
Grain, hard red winter(> 55 lb/bushel) * * * * * * 
Middlings, <9.5% fiber 5 10 25 35 * 10 
Whey 
Dried 40 30 20 15 5 5 
Permeate 30 25 20 15 5 5 
Protein concentrate 78%CP * * * * * * 
•Assumes diets are balanced fo r energy, essential amino acids, minerals and v itamins. 
bHigher levels may be fed although growth and reproductive performance and carcass composition and quality may be 
negatively impacted. Economic considerations should influence actual inclusion rates. 
Summary 
A ba lanced swine diet contains all the known nutrients pigs require for optimum performance. Accurate 
knowledge of the energy and nutrient content of feed ingredients is an important aspect of sound diet 
formulation. The information contained within this publication is intended to aid in formulating balanced 
swine diets. 
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Frequently asked questions 
Does low protein corn have a lower feeding value than normal corn? 
The relationship between the crude protein concentration and lysine concentration of corn is poor [1 ]. 
Thus, corn containing 7 to 7.5% CP may have the same amount of lysine as 8.5% CP corn. The lack of 
a good correlation between corn crude protein and lysine concentration indicates that one should not 
automatically increase the amount of protein supplement or crystalline lysine in the diet when using low 
protein corn. It is best to analyze the corn for lysine for more accurate diet formulation. 
The previous information relates to lysine, the most limiting amino acid in grain/soybean mea l-based di-
ets. There is a better correlation between corn protein content and the concentration of most other amino 
acids. Thus, it is important be aware of the impact of low protein on the concentration of those amino 
acids in the diet and supplement if necessary. 
How can the standardized ilea/ digestible amino acid concentration of a feedstuff be calculated? 
Only a certain proportion of each of the amino acids in a feedstuff is digested and absorbed by pigs. Stan-
dardized ileal digestibility (SID) coefficients for major amino acids in many feedstuffs are shown in Table 2. 
To calculate the SID amino acid concentration of a feedstuff, multiply the total quantity of the amino acid 
in the feedstuff by its SID coefficient. For example, the SID lysine concentration of DOGS containing 0.76% 
lysine is 0.47% (0.76 x 0.62). It is especially important to formulate diets on a digestible amino acid basis 
when nontraditional or byproduct ingredients are used in feed; otherwise, pigs may not perform as ex-
pected. 
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